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57) ABSTRACT 
A logic system for sequentially testing the states of a 
system of contacts: It is characterized in that it com 
prises: 2" contacts to be tested, in and p being inte 
gers greater than 1, the contacts being tested by 
groups of 2" contacts, m being an integer less than n; 
a diode matrix comprising 2" columns and 2" rows 
wherein each diode is in series with one of the 
contacts to be tested, each column is embodied by a 
bus bar having one end connected via a load resis 
tance to one pole of a battery whose other pole is 
earthed, and each row is earthed via a switching tran 
sistor called a "row transistor'; 2" contact position 
reading circuits each comprising a diode logic or 
circuit having 2" inputs, each of the 2" bus bars 
being connected to just one of the latter inputs, the 
output of each logic or-circuit being connected via 
two diodes in series to the base of a transistor called 
'reading transistor' whose emitter is earthed and 
whose collector is connected to an amplifier for de 
tecting whether the reading transistor is in the conduc 
tive or non-conductive state, each such state corre 
sponding to one of the positions of the tested contact; 
and an address counter having 2"*" addresses which 
are decoded through the agency of the matrix and of a 
selector circuit comprising diode logic or-circuits hav 
ing their outputs earthed via a switching transistor 
called 'selecting transistor' and their inputs con 
nected to the bus bars, so that during the decoding of 
an address the selecting circuit earths every input but 
one of each reading circuit and only one of the row 
transistors is in the conductive state. 

1 Claim, 1 Drawing Figure 
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1. 
LOGIC SYSTEM FOR SEQUENTIALLY TESTING 
THE STATES OF A SYSTEM OF CONTACTS 

This is a continuation, of application Ser. No. 
300,328, filed Oct. 24, 1972, now abandoned. 
This invention relates to a logic system for sequen 

tially testing the states or positions of a system of 
contacts, e.g. relay contacts. 
Testing systems of this kind are known, but most of 

the known systems have the disadvantage of not being 
able to provide simultaneous testing of the position of 
more than one contact, unless a great number of com 
ponents is used. 
This invention obviates this disadvantage and enables 

a number of contacts to be thus tested at relatively low 
COSt. 

The system according to the invention is character 
ized in that it comprises: 
2''' contacts to be tested, n and p being integers 

greater than l, the contacts being tested by groups of 
2" contacts, m being an integer less than n; 
a diode matrix comprising 2" columns and 2' rows 

wherein each diode is in series with one of the contacts 
to be tested, each column is embodied by a bus bar hav 
ing one end connected via a load resistance to one pole 
of a battery whose other pole is grounded, and each 
row is grounded via a switching transistor called a row 
transistor; 
2" contact position reading circuits each comprising 

a diode logic or-circuit having 2"" inputs, each of the 
2" bus bars being connected to just one of the latter in 
puts, the output of each or-element being connected 
via two diodes in series to the base of a transistor called 
reading transistor whose emitter is earthed and whose 
collector is connected to an amplifier for detecting 
whether the reading transistor is in the conductive or 
non-conductive state, each such state corresponding to 
one of the positions of the tested contact, and 
an address counter having 2"''" addresses which 

are decoded through the agency of the matrix and of a 
selector circuit comprising diode logic or-circuits hav 
ing their outputs earthed via a switching transistor 
called selecting transistor and their inputs connected to 
the bus bars, so that during the decoding of an address 
the selecting circuit earths every input but one of each 
reading circuit and only one of the row transistors is in 
the conductive state. 
The invention will be more clearly understood with 

the help of an embodiment and of the single accompa 
nying, representing the circuit diagram of a logic sys 
tem for testing the states - i.e., whether they are 
closed or open - of a group of 256 relay contacts num 
bered from 1 to 256 and grouped in 16 groups having 
the Roman numeral references I to XVI, each group 
comprising sixteen each contact in series with one di 
ode. All that the single FIGURE shows is the first group 
I and the last group XVI each surrounded by chain 
dotted line framing, so as not to make the diagram un 
nessarily complicated. 

In the example chosen, n = 4, p = 4. The diode ma 
trix, in which each diode is in series via its cathode with 
one of the contacts whose open or closed state it is re 
quired to determine, comprises 16 rows and 16 col 
umns. Each row is connected to the collector of an 
NPN transistor called a row transistor t (whose index 
represents the row rank), the transistor emitter being 
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grounded. The 16 row transistors act as switches, ac 
cording to the kind of signal applied to their base. 
The 16 matrix columns are embodied by 16 bus bars 

(not shown in order not to overload the diagram) but 
indicated by the letters aa bB cc dD eEff gChh. The 
bus bars have one end connected to the matrix diode 
anodes and the other end connected to the positive 
pole of a DC supply S via a load resistance R. 
The contacts are tested in groups of two, m being 

equal to unity. There are two reading circuits each 
comprising a diode logic or-circuit whose inputs (which 
are the diode anodes) are respectively connected to the 
bus bars having lower-case references in the case of the 
first logic or-circuit and to the bus bars having upper 
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case references in the case of the second logic or 
circuit. By way of two diodes D' in series, the output of 
each or-element is connected to the base of an NPN 
transistor T or T, called reading transistor whose emit 
ter is grounded and whose collector is connected to an 
amplifier L or L2 called "reading amplifier'. 
The selecting circuit comprises the six logic or 

circuits at the bottom of the drawing. The first two have 
eight inputs connected to the bus bars a A bB cc dD 
and to the bus bars eE fR gG h. The last four have 
their inputs connected to bus bars aa eE, bEff, cc gG, 
dD hH respectively. The outputs of these six or 
elements are connected to the collector of an NPN 
transistor V, V, V, V, V, V respectively, whose 
emitter is grounded. 
A resistance R is connected between the base and 

the emitter of all the transistors t, T and V. 
An address counter having 128 addresses is used to 

test the state of each of the 256 contacts. 
The encoding of the addresses is so devised in known 

manner that for each address the bases of the following 
transistors are rendered conductive through connec 
tion of the transistors to ground: 
a single one of the row transistors t to tug, 
one of the transistors V or V, and 
all the transistors V, V, Vs, V6 except one. 
Consequently, the entire system shown in the draw 

ing acts as a decoding selector of the 128 addresses. As 
suming that the following transistors have been made 
conductive: 

t alone of the 16 row transistors; 
V, but not V. 
V4, Vs, Vs but not Va, 
since transistor V is conductive, bars aa bB cc dD 
are grounded. 

Since transistor V is conductive, bars be f are 
grounded. 
Since transistor Vs is conductive, bars cc gG are 

grounded. 
Since transistor Vs is conductive, bars dD h are 

grounded. 
Consequently, only bars e and E are not grounded, 

and a current can flow through them and through the 
transistort 1. Consequently, the only contacts whose po 
sition can be tested are the contacts 9, 10. 

If contact 9 is closed, since bare is grounded via tran 
sistor ti, amplifier L has no voltage applied to it since 
the two serially connected diodes D' cut off the transis 
tor T. If contact 9 is open, bar e is not grounded 
through transistor t but a current flows through the 
two diodes D' connected to the base of transistor T. 
Since the same is conductive, a voltage is applied to 
reading amplifier L. Consequently, the open or closed 
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state of contact 9 can be ascertained by means of am 
plifier L. 

Also, since bar E is not earthed, transistor T2 is either 
conductive or cut off, for the same reasons as just 
given, according as contact 10 is open or closed, and 
the state of contact 10 is indicated by amplifier L2. 
Consequently, the state of just one definite pair of 
contacts can be tested by decoding each address. Step 
ping-on of the address counter changes over the bases 
of the transistors t and V and enables the other pairs of 
contacts to be read. The state of the contacts can be cy 
clically tested either periodically or continuously. 

If the number of contacts to be dealt with is other 
than a power of two, the diode matrix must have a num 
ber of intersections equal to the next power of two 
above the number of contacts, and the number of extra 
intersections thus used can be considered, for instance, 
as corresponding to complementary imaginary contacts 
which are always open. 
The embodiment has been dealt with on a positive 

logic basis, with diode logic circuits and with switching 
transistors. Transposing the testing system to a negative 
logic basis or the use of means equivalent to transistors 
and to the diode circuits falls under the invention. 

I claim: 
1. A logic circuit for testing the states of an array of 

contacts comprising: 
a. 2''' contacts to be tested, in and p being integers 
greater than 1, the contacts being tested by groups 
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4 
of 2", m being an integer less than n, 

b. a diode matrix comprising 2" columns and 2' rows 
wherein each diode is in series with one of the 
contacts to be tested, each column is connected to 
one of a plurality of 2" bus bars, each bus bar hav 
ing one end connected via a load resistance to one 
pole of a battery whose other pole is grounded, and 
each row is grounded via row switching means; 

c. 2" reading circuits each comprising a diode logic 
or-circuit having 2"" inputs and a single output, 
each of the 2" bus bars being connected to only one 
of said reading circuit inputs the output of each 
logic or-circuit being connected to the base of a 
reading transistor said reading transistor connected 
to an amplifier for detecting whether the reading 
transistor is in the conductive or non-conductive 
state, each such state corresponding to one of the 
positions of the tested contact; 

d. an address counter having 2'" addresses; and 
e. decoding means connected to said address counter 
and comprising selector circuits having diode logic 
or-circuit elements, said elements having outputs 
grounded via a selecting transistor and inputs con 
nected to said bus bars, said decoding means 
grounding every input but one of each of said read 
ing circuits and said decoding means triggering 
only one of said row switching means into a con 
ducting state. 
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